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CONTACT SYSTEM FOR AN ANTENNA
STRUCTURE

FIELD OF THE INVENTION

The present invention relates to the electrical connection
between a signal processing unit, for example, an antenna

amplifier, and an antenna structure which 1s provided upon
a part of a vehicle body, especially a vehicle window.

BACKGROUND OF THE INVENTION

DE 196 05 999 discloses a contact arrangement by means
of which an electrical contact can be made with a flat
antenna conductor structure on, for example, a window of
the vehicle. Below a part of the vehicle body, a signal
processing unit, for example, an antenna amplifier can be
mounted by appropriate fasteming means. The housing of
this unit can have a support, usually an outrigger, at the end
of which contacts are provided which are engageable with
contact pads of an antenna conductor structure on a window.
These contacts are connected, 1n turn, by conductors in or on
the rigid support, with the signal processing unit. Utilizing
this contact arrangement, an electrical connection can be
made between the signal processor and the antenna conduc-
tor structure.

Utilizing the support, 1t 1s possible to connect the antenna
conductor structure with the signal processing unit across a
certain distance. Depending upon the nature of the vehicle
body, the antenna amplifier and the antenna conductor
structure, the contact arrangement may require significant
tolerances range to insure that the contacts of the goal
processor will meet the contact surfaces of the antenna
conductor structure. It 1s also a drawback of this construction
that the entire signal processing unit with the carrier and the
contacts on the carrier must be completely replaced when
they are damaged for example 1n the case of a crash of the
vehicle. This need to replace the entire arrangement leads to
significantly higher cost, especially since the signal process-
ing unit, as a rule, 1s located between a portion of the body
and the roof of the vehicle and thus may not be readily
accessible.

OBJECTS OF THE INVENTION

It 1s, therefore, the principal object of the present inven-
tion to provide an improved electrical connection assembly
between a signal processing unit and an antenna conductor
structure on or 1n a portion of a vehicle, especially on or 1n
a vehicle window, which 1s easily mounted, can bridge wide
tolerances and, in the case of damage, 1s easily replaceable.

Another object of the mvention 1s to provide an antenna
assembly for an automotive vehicle which 1s of simple
construction and 1s less costly to replace or repair 1n the case
of damage.

SUMMARY OF THE INVENTION

These objects and others which will become apparent
hereinafter are attained, in accordance with the invention
with an antenna assembly for an automotive vehicle which
COmMprises:

an antenna conductor structure on a window of a body of
the automotive processor mounted on the body for process-
ing antenna signals; and

an adapter mounted on the vehicle body separate from the
signal processor and electrically connecting the antenna
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conductor structure with the signal processor, the adapter
having at least one flexible conductor electrically contacting
the antenna conductor structure and making an electrical
connection with the signal processor.

The antenna assembly thus can have a flexible conductor
having at least one conductive track which can be bare or
free of insulation at a contact region at which the track
contacts the antenna conductor structure. The flexible con-
ductor can have the configuration of a strip conductor and
the strip conductor may have a minimum of two conductive
tracks.

A pressure element can be provided on the adapter for
pressing the flexible conductor against the antenna conduc-
tor structure and the pressure element can be a slide movable
in the adaptor and a spring element, for example, a coil
spring, braced against the slide. The slide can be at least
partially elastically deformable and received in a recess of
the adaptor.

According to a feature of the invention, the flexible
conductor can have one end detachably or nondetachably
secured to the adapter or the antenna conductor structure and
another end detachable or nondetachable on the unit or 1n
interface connected to the signal processor unit.

The flexible conductor can be part of a circuit carrier of
the signal processor, e.g. a printed circuit board.

A press element can bear upon the flexible conductor 1n a
region proximal to the adaptor and tracks of the flexible
conductor can be separated from one another or joined 1n a
common carrier {ilm where the flexible conductor 1s con-
nected to the adapter.

The adaptor can have a fastening region in which 1t 1s
mounted on the vehicle body or on a part of the signal
Processor.

According to the mvention, therefore, the electrical con-
nection between the signal processing unit, e.g. the antenna
amplifier, and the antenna conductor structure 1s made by a
flexible contact element (flexible conductor, flexible strip or
so-called cape tape), all of which are intended to be included
by the term flexible conductor. This has the advantage that
a connector, for example, a plug connector need not be
provided between the contact forming portions and the
clectrical forming conductor running to the signal process-
ing unit and thus high contact resistances and connection
problems can be avoided. In addition, the carrier can be
provided with the contact means through at least one flexible
conductor or strip conductor which can accommodate 1tself
to any optional arrangement of locations on the vehicle
body. The flexible conductor has the advantage or being of
an extremely flat construction and thus that 1t can be
accommodated readily in the vehicle and especially in the
roof of the vehicle. It can bridge considerable tolerances as
well. The signal processing unit itself can be optionally
shaped or constructed even in the region of the adapter since
the flexible conductor can be folded or otherwise positioned.

According to a feature of the invention, a pressure ele-
ment bears upon the contact region of the flexible conductor
to press the latter against the contact pads or location of the
antenna conductor structure. The flexible conductor can
have the usual construction of a strip or band conductor, 1.¢.
a carrier layer of a nonconductive layer, especially a syn-
thetic resin and one or more, for example parallel, electrical
conductive tracks which can be especially of copper, e.g.
copper filaments which can be braided or woven or copper
fo1l strips. To avoid oxidation of the copper fo the strip
conductor and also to avoid electrical short circuiting
between the conductive tracks and between a conductive
track and any adjacent conductive element, the conductive
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tracks may be covered by a cover layer which also 1s
composed of electrically msulated material and 1n the pre-
ferred case can be the same maternial as forms the support
layer. At the locations of contact with the antenna conductor
structure, the conductive tracks are freed from their insulat-
ing cover layers over the length of the contact regions. To
ensure reliability of contact and to enable the system to
bridge mounting and fabricating tolerances, the pressure
clement 1s provided to press the contact regions of the tracks
against the contact pads of the antenna conductor structure.
Since the pressure 1s maintained permanently, the contact
remains reliable over the life of the device. A single pressure
clement can be used for two or more tracks.

As has been noted, 1t 1s advantageous to anchor one end
of the flexible conductor to the adapter and to allow the
flexible conductor, from this anchored end to drape over the
pressure element and otherwise be free of connection to the
adapter to 1ts end connected to the signal processor umt. A
pressing element can act against the draped portion of the
flexible conductor. At the interface of the signal processor,
a plug connection can be provided for the flexible conductor.

It also has been noted that the flexible conductor can be
part of a circuit carrier, e.g. A printed circuit board, fo the
signal processing umt. The adapter can have a fastening
region at which 1t 1s mountable on a part of the vehicle or on
the signal processing unit and can have a part enabling
movement between the part of the vehicle on which 1t 1s
mounted on the signal processing unit to allow tolerance
compensation. Thus while fabrication and mounting toler-
ances do not normally allow exact positioning of contacts,
with the mvention, the aforementioned mobility can ensure
a precise and reliable positioning of the contact locations.
Once the necessary movements to compensate for tolerances
are made, the adapter can be fixed 1n place so that the contact
locations with respect to the mounting point 1s fixed and a
reliable contact 1s ensured over the life of the apparatus.

BRIEF DESCRIPTION OF THE DRAWING

The above and other objects, features, and advantages will
become more readily apparent from the following descrip-
tion, reference being made to the accompanying drawing in
which:

FIG. 1 1s a cross sectional view showing the system of the
invention; and

FIG. 2 1s an elevational view taken in the direction fo the
arrow II of FIG. 1.

SPECIFIC DESCRIPTION

The drawing shows an antenna assembly for an automo-
tive vehicle and 1n particular the electrical connection with
the signal processing unit 3, e.g. an antenna amplifier, and an
antenna conductor structure 5 on a window 4 of an auto-
motive vehicle which i1s indicated by 1ts window antenna
assembly 2 i FIG. 1.

To effect the contacting between that signal processing
unit and antenna conductor structure, an adapter 1 1s pro-
vided. More, particularly, the adapter 1 electrically connects
a window antenna arrangement 2 of a vehicle with the signal
processing unit 3, for example the antenna amplifier. The
window antenna arrangement 2 has been shown only sche-
matically and comprises the vehicle window 4 to which the
antenna conductor structure 5 1s applied. The antenna con-
ductor structure 3 may have a plurality of contact pads 6
which can correspond 1n number of electrical conductors or
tracks provided by the adapter 1. The device can also be used
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for other kinds of electrical contact and need not necessarily
make contact with a conductor array on a vehicle window
although 1t generally will be used for contacting a structure
which can be either flat or three dimensional. The electrical
connection and tolerance bridging 1s effected by a flexible
conductor 7 which can have the aforedescribed structure of
cover layer, the conductive tracks and support layer. In a
contact region 1n which the conductive tracks 7a and 7b are
juxtaposed with the contact pads 6a and 65, the track 7a and
7b are free from insulation. The strap conductor 1s anchored
at 1its end 9 to the adapter 1 at a fastening point 10, e.g. by
an adhesive, screw, pin or a preformed element of the
adapter 1. The other end 11 of the flexible conductor 7 is
draped over a pressure element and connected to the unit 3,
¢.g. 1n the region of an interface 12, via for example a plug
connection therewith. The end 11, as a rule, will be detach-
ably connected with the unit 3 although i1t can be joined
directly to the printing circuit board 3a thereof by a solder-
ing or the like. In the latter case the adapter 1 and the unit
3 can form a single module. This 1s also the case when the
flexible conductor 7 forms a part of the circuit carrier of the
signal processor 3, the circuit carrier being for example
completely tlexible or having rigid and flexible components.

The adapter 1 1s comprised of a carrier 13 which can have
the configuration illustrated 1n FIGS. 1 and 2 and 1s com-
posed of an electrically nonconductive material. It can have
a recess 14 1n which a spring 15, for example a coil spring,
1s arranged. The coil spring 1s braced at one end against the
carrier 13 and 1s provided on the other end with a slide 16
which forms the pressure element. The pressure element
bears against the contact region 8 and presses the flexible
conductor 7 in this region against the contact surfaces 6 of
the antenna array 5. The slider 16 in the region 16' may 1tself
be resilient so that the slider cannot be lost from the carrier
1 and can compensate for the mounting and fabrication
tolerances. The slider 16 can have a rounded shape as shown
and can have a sleeve portion 16" surrounding a boss 16" to
enable the spring 135 to be accommodated in the slider. The
carrier 13 of the adapter can have a fasteming region 17 with
which the adapter 1 can be mounted on a part of the vehicle
or on the signal processor 3. A detent arrangement can be
provided to enable the adapter bo be shifted and locked in
position. For example, the fastening region can be formed by
two mutually parallel shanks 18 defining a seat 19 between
them. A tongue 20, 20' of the housing 3 or a portion of the
vehicle can engage 1n this slit and the adapter to be adjusted
in position before 1t 1s anchored.

Each contact region 6 can be provided with a respective
adapter so that a plurality of adapters can engage respective
contact regions or a single adapter can be used for a number
of contact regions. The strip conductor 7 may have more
than two mutually parallel conductive tracks. A pressing
clement 21 (FIG. 1) may bear upon the slack portion of the
flexible conductor to hold it taut as shown. Element 21 can
be a tongue mounted on the support 13 or on a part of the
vehicle or on the signal processing unit.

I claim:

1. An antenna assembly for an automotive vehicle, the
assembly comprising:

an antenna conductor structure on a window of a body of

the automotive vehicle;

a signal processor mounted on said body for processing

antenna signals; and

an adapter mounted on the vehicle body separate from

said a signal processor and electrically connecting said
antenna conductor structure with said signal processor,
said adapter having at least one flexible conductor
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clectrically contacting said antenna conductor structure
and making an electrical connection with said signal
processor, the conductor having at least one strip con-
ductor track bare of insulation at a contact region at
which the track contacts the antenna conductor struc-
ture; and

means including a slide movable 1n the adapter and a

spring element in the adapter braced against the slide
for pressing the strip conductor against the antenna
conductor structure.

2. The antenna assembly defined 1n claim 1 wherein said
flexible conductor has at least two conductive tracks for
simultaneous contacting of said antenna conductor structure.

3. The antenna assembly defined in claim 2 wherein tracks
ol said tlexible conductor are separated from one another or
joined 1n a common carrier {ilm where the flexible conductor
1s connected to said adapter.

4. The antenna assembly defined 1n claim 1 wherein said
slide 1s at least partly elastically deformable and 1s received
in a recess of said adapter.

5. The antenna assembly defined 1n claim 1 wherein said
flexible conductor has one end secured to said adapter or
said antenna conductor structure and another end connected
to said processor or an mterface connected to said processor.

6. The antenna assembly defined 1n claim 1, wherein the
flexible conductor 1s part of a circuit carrier of the signal
Processor.

7. The antenna assembly defined 1n claim 1 wherein said
adapter has a fasteming region at which said adapter is
mounted on said vehicle body or on a part of the signal
Processor.

8. The antenna assembly defined 1n claim 7 wherein said
fastening region 1s so shaped that a movement between the
adapter and the part of the vehicle or signal processor on
which the adapter 1s mounted is possible to compensate for
tolerances and to allow mounting adjustments.

9. The antenna assembly defined in claim 1, further
comprising a pressure element on said adapter for pressing
said flexible conductor against said antenna conductor struc-
ture.

10. The antenna assembly defined 1in claim 1 wherein said
flexible conductor has one end detachably or nondetachably
secured to said adapter or said antenna conductor structure
and another end detachably or nondetachably connected to
said processor or an interface connected to said processor.

11. The antenna assembly defined 1n claim 1 wherein the
flexible conductor 1s part of a circuit carrier of the signal
Processor.

10

15

20

25

30

35

40

45

6

12. The antenna assembly defined 1in claim 1 wherein said
adapter has a fastening region at which said adapter is
mounted on said vehicle body or on a part of the signal
Processor.

13. The antenna assembly defined 1n claim 12 wherein
said fastenming region 1s so shaped that a movement between
the adapter and the part of the vehicle or signal processor on
which the adapter 1s mounted is possible to compensate for
tolerances and to allow mounting adjustments.

14. An antenna assembly for an automotive vehicle, the
assembly comprising:
an antenna conductor structure on a window of a body of
the automotive vehicle:

a signal processor mounted on the body for processing
antenna signals; and

an adapter mounted on the vehicle body separate from the
signal processor and electrically connecting the
antenna conductor structure with the signal processor,
the adapter having at least one flexible conductor
clectrically contacting the antenna conductor structure
and making an electrical connection with the signal
processor, the conductor having at least one strip con-
ductor track bare of insulation at a contact region at
which the track contacts the antenna conductor struc-
ture, the adapter further having a fastening region at
which the adapter 1s mounted on the vehicle body or on
a part of the signal processor; and

a pressure element on the adapter pressing the strip
conductor against the antenna conductor structure, said
fastening region being formed by two shanks defining
a slit between them, a part of said vehicle body, or a
printed circuit board of a signal processor being
received 1n said slit.

15. The antenna assembly defined 1n claim 14 wherein
said pressure element includes a slide movable in said

adapter and a spring element 1n said adapter braced against
said slide.

16. The antenna assembly defined 1in claim 14, further
comprising a pressing element bearing upon said tlexible
conductor 1n a region proximal to said adapter.

17. The antenna assembly defined 1n claim 14, further
comprising a pressing clement bearing upon said flexible
conducter 1n a region proximal to said adapter.
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